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imm 499,000 ^ 

^4*si 149,700 m 

[§¥A^] 1. fi^AH- SAilAH(£S)_m 2.£}|ggig ISsffe AH IT 
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H^-^i^^til^; -B-£^7] ^ °J=**^tl«l^a oi«oixl^ ^*L#*13 

3$ ^l^ 1 * °l-g-*H S!*H61 3*1 ^^7] 

5i 2^1 ^ ms.^ * ^ 

«l-8"§: ^^H^i -H-^m^l" ^ <T 5£tt ^^^> 71 71 ^ ^|<H7l7l 

°]v*l-§- £.2.^1- JL, <y^El« ^V-g-^H 2i7l4M*l* 2|^Al^ ^ ^^ES # 

5. 1 
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^^1^ ^ 3- *l^lHKThe System and the Method 

for Testing Power of the Train Propulsion Facilities} 



£ 3£r -gr^S.^ Al^A^a] 

l: Al^-gwl 2: 3^31 

3: iH^-^i^^wl 4: ^Hi ti l 
5: ^#7fl^^ti] 6: 

7: 8: ^SlSl^KTM) 
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9: Al^cfl(Test bed) 10: *1H#*1 

11 : 5L^X^e1(DAQ System) 12: sM^l^l 

13: ^rS. 7fl^7l 14: ^ 7fl^7l(£H,RPM #3) 

15: ^MHltHeKLoad Inverter) 

16: tlH^ (Tract ion Inverter) 

17: 18: -frS.^^ 

20 : *]1:3H^ iHS^°1 



-g-5>^o.i4 #71 7>( segment) ^ °1 *r^r Ml^) Sffe 3:3M $X9X^r. 

o]ei*V ^*fl3* 7fl^^7l ^*r^ 4r£^7ll- cfl^^o.^- 7}^3l7\ ^i=Kr 

9X91^. ^3 <l*r *r^°l -S.^ nfl^r^l -H-i^i-^71 

2} 71^-^ #£tr *r &&<=K 

<22> Ole^ ^2fl 7l#^l *M^>7l 3-tf A>-g-^>7fl 5}ftc}-. ^ , 

^^^HH^ a>^-st>ji, mff-^Tj^jA^ WW CKVariable Voltage Variable 
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Frequency Converter Inverter)* A>-g-*}ji ^^Hr* ?r£*H ^fl^l* *fM 

<23> oialB^ #-§-71 (Tract ion Motor) 2:th£.3. 1*r^ ^l^l^r -gr«g 

^ofl ^o]^ (Traction Power) ^ all* 3 (Breaking Power) * 7)7lAj^g- *flrfls 1^*1- 

<24> neiM-, ^eJNfe °l^tr ^Sltf*!* ^1741^6.S ^* r 7fl ^ ^ >g«l7> 

7^ ^^oj) rfltlr ofl^7>^ol nflg.6H 7>7>1 ^^o] ^^cf. 

*i^*o* *i^*>7i nfl&^i «s<h*i*=- 5*53*1. ^th ^^i^^^ 

(Traction Inverter)!- ^-f ^-*>^«l7> JL^3\°) 9X7} nfl-g^l ^) <£x\ 

A1 oflAjsqfe ^^JLM- H^Ji*- 7f«i£]^ AjAl^V ^^.1- ^ Al^*>7l 

nfl§-ofl Al^^^ofl cfl^ A} 5:7} l^^lcf^ cf^o] ^^Cf. 
<26> A^^V^o] ^ ^Aj^oflA^ ^fA^Ai <y*l&|<4 #*\&&7]Si\ Aj ^g- 

^S^Al^ ^^17> 1*H| *l*fl ^^\7] 
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<27> 2]e *7l|€ tfltb 1 ?!^- f-^-^SL 10-0317558^(^-^1^ : 2001.12.24, 

#^o]: tH?*i£<3^) ^^1^ ^ 

^*<H^1 HH^I* ^l-§-*H ?}*A*}JL %^\JL 

<29> oit^Ei ^aia]^, ^.91^7) ^a]^ <l*Hms4 H^iL 

^*A, G7 ^^a>, ktx ji#^a> ^ 4<#*v «i^Hl ^f^S 

91*]^ ^ ^7l^ Aj^o. Al^ a ^^Tfl Al^^; Safe A^Aitim SH^Al 

&<>H 1^ ^¥*l^-§- ^i^^as ^ £534. 

#^fe <&*\*M tfl^ ^a^, <a^E^ ^^]^i^7l ifMig ^ o^e}-, ^ ^ 

A> ^ ^^[HH ^Aj-£]^ ^a}^ ^ B^iL^- <^&| 7>Al <^l5Kr 

<31> ^^15] ^A}^ ^ S^-Al^^A^ ^E^ ^?1^1^7l^ A^^g. ^ 

^*\5L, 9l*\K\Q ^^1^7l# Al^oflA^ ^Al^o^ ^Aj-^Jf , Al^ 

, 3*Hr£, ^J 5 ^* ^r^S^Al^ ^^17> 1*H Aj-^£H 
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^ ^c. o. gjAl ^*>7l 2.^3. I^HiL^ H^Ji* ^ 

a^ ^6,1 £^Rr 1*>3 7>^£, 3°J3, «*3H <t*> 

si**. 

<32> £ i&^ofl *m^*>(EMU), ^ ^^^^(LRV), G7 ^^V, KTX JL4f 

^^(TGV)^ll *h*t& 91^]^ ^d^7lf aJ^}jl 3 SWII Al^^ ^ 

< 33 > a. iL*Hr ^ofl ^*IH -8-°l*V>n °1 



sq-; ^3 7>*1 ^*Kr *IM*Hr *)H#*13. 

^S\o] ^Al^Tflol ^^14, ^-^7^1^71 * ^*B3Hl7> *M^*fl 
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<36> #7) ^P^«l^ Jf^o]^^ ^^1^ 3*8*1^ t€7l 

Ji*-)H ^7H)U|^1- 5)^A]7]7l£ *11^H^ ^1^71^ aJ-g-SH 

^ ^ iHJAS. tt4. 

<37> ££fV ^-71 ^H^l^ 2^- SE^r H 7fl^2l ^ 2:^}^ ^-fr ^ 

SL3, 

<38> Tfl^^til^ 3)Al^-g- ^^S>^ SH^E^; ^ A] ^ 

33^HH l^Kr 33^» ^*Rr ^^^1^71^ Aj. 7 ] ^njE^ 

^^4^" ^^^1#7]^ ^^^4* ^3*Kr JI^l-M^lS oi-^^i^ ^ ^ 

<39> ^-7] ^M^l^r pCfif PLCS ^^JL, S)Al^^ -g- ^l^^^l" 
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<40> fi. M^tgofl ^^l^ ^tH^^r #7l <>l-§-*H 

Ji; oJ^e^ ^o]^^7ll- <i^^ S^^^. :=.§. ^Al^>o.S. °a^*Hr 

<42> ^-71 ^^1^ ^^Al^ ^ S^M^ 3|Al^^S>f ^^717], ^ ^> 

"S^Rr ^TflSf; ^H^W]^ O^tjRr -g-^SJEl 2^*1# 

i^s. 4i^Kr sH^*fl ^71 7)^-^« <a^*v^ ^^^-i: 

-£^*Hr ^l^; ^f^EiS ^^*>J1 -g-^-i: #^*Hr ^js}-; 3W^*fl# 7>^> 
JL ^*)» 4j^*Kr ^*>.SL s)a)^^1- -gr^Hr *]]^ , 

<43> Aj- 7 ] a. ^ A^ofl tfl^ct) 7 ]^o} All}2]if A>-g-^- ^ 

<?> = ^ ^4-°^ ^l^HM- ^d^l-Ji ^2^4 ^s/^Ji-I- ^*Rr #31^; Aitgo] 

3^ ^^AH-eflol^o.g. ^Ji, ^ ^ofl^r *>2^g- 2^Kr ^^1^-; 
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^^^H7l(PWM)» ^ a]-§-3H#* #314; *H<>l*Rr #314- 

; ^^^l <^-¥-» ^^*>^1 ^1^41- ^7>*H *H3*Kn. 

4 = ^*Rr #314; A^iLJLAil- S%7}*W 4*]% ^t}5\ n>ot uV^rH- ^-f 

^TT Al^efl^. ^^.s-j-ZL J±JlAi7> #^M1 giL# Al-^eflo]^ A] ^ o|«f ^^A] Cf 

<44> ^7] ^ A)^Sflo]Ai^. <g*} ^*}#*14 ^O]^ ^ 14^*3 W4 31^4 

- cflolE^ ^^JL 7"1^Hr #314; <I44 #514 2:715)-^ #314: 3,7) 

2}- ##*>5| #<* ^7}^7\ SUi>-# <I44 44, ^5L^ <g44 ^tfl# 

#|*Rr #314; 144 ^S.^ ^i afl) ^o. ol^>o^ <i^^* 31^*1-^ 

cf^)<4; ^o]^, *i^# <a^^ji ^HH*U 4* 31#sHr #314; 43^4 

4"5L« Tfl^Rr #314 144 44 3H4» 4^4^- «-^H7l<^l ^*Kr 

<45> ,2. aVrg^ ^ ^-g-ofl cfl *t c^-g. ^^4. 

<46> £ 1^- ^^1^1 A]^^ti]^) A]AEj ^^^olJI, £ 2 ^ £144 ^AlA]^ ^ 0]^ 

44 ^ol^-g-71^ 3^4^ ^.33,5:01 13 , £ 3*. <lxl-2.^ (Simulation) 4^44 -g^ 
£o]cf. o)e^ 71 ^jM§4 4-§-# ^44 4tF £ 4^r <14-E4 Aj^uzJ-^ 

# iL^^^r *^4H^1 JI, £ 5 ^ £ 44 ^ ^-g-eflolA^ J±4^ 

<47> ^ £ !<>]] o}^, olB^ £^ ^o]^^-7)a}- ^##4 

I" 4^*Rr ^H^tHI #0^, ^#714 4f?-3l€ ^44^- ^€ 4fNl 
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€^«1(2)^; #^*8#*1, 3^2:^ ^#71 * ^«7fl>?d^tilS. ol^^^ JIL^-^^^wl 
(3)21-; £ tftf^Md Wns. ^^w)(4)^; ^ei 

3^ <t*r ^^1^ ^l^^wl 
<48> ^H4M ^>-§"^ ^-^1- ^^5}^, ^jl^l -a^E^ 

3*13*71 (Tract ion Motor)* 2^tr #7l JMMittlfc- <£lHM3 «1 El 4 -fr 

H^7]l- Sf-tr ^-f-fr ^$4. ^^#*1 (Phase balancer) fltfsl -fr*] 
^ #*H4. 

<49> J#7] JMH£*1(4)^ ^r^S]^ A^flo} 71^tM§£ £. 32} <£ 

*r &^<>1 ^1^1* o]«lEKl6), 3*13*71(8), *3 ^71(14), -frH^7l(18) g 

^>°J^E : 1(15))7> 3^4. **f £*1* *l^r3, *l*l&l(16)olH 

3*1?H1 2]5H 3*13*71 (8) 7} 3« 0 >^O.S 3 3^:2, A J"7l ^l^^tilSl ^^ofl 
^H'tlii £l*H ^-£^371(18)7^ ^»o^S ^-*r3* -i-^Tfl 

*tf7l(l4HM^ 33t(R. P. M)-!- #3tr4. 

<50> ^tg^A^ Aj- 7 ] H-^0]tHE^(15)^ <##^ tlHlEl* *r*«rfe ^HM4. 

°1?M £ ^2] 71 #21 S r 4°14. -g- ^^Ai ol <£« o v^ ^lulEll- *D-g-*KE. 

6)11.-1*11- S)AjAl7l7li 3*13*7121 Tfl^H ^l*^ £ 

<#3^°1 $14. ^, 3*13*7121 3*134 *14 tiVcfl^o.s. £)3*Rr ^-£^ v 37l 
°\ ^1-34-21 ^ojoHAi ^}9] *j^§- s^nv ovqel- 3^ 3^^1 

s. £11-31 ^.vflAi 37Hlvi*ii- 3^*1*1 ^ $lo.^s. ^lM^ll- 44^ °1 

5. *1*M <g i^oj t^fn S ^ Aj-^o. o^f^ &4. 
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<52> o^H -fl-JE^^l , ^^^]#7l * 3<y#^7l^r A]^cfl(9)^^ ¥^^7fl *H 31] 

<54> ^o^^l(io)^ 7^91-%- ^^(PC)^ HS-n^^l- 3-*\ *\)°]7} (PLC : Programmable 
Logic controller)^ °1 ^l^^l(io)^ ^ ^i^^til^ ^ 

^3l-§- (16)^1 *1^3L(T ref)« °] 3<?1§H ^^i* 

7l(8)^Ai ^wj-^S £<^(TmH ^^^^f. -g-AHl S^JL^e] 71(11)^1 
r^efAi Jf*Kl ^(15)0)1 *1^4]J:(N ref)^ 4-5. j±i^ -frHl^l 

(18)7V ^« 0 >^S. 3^rJKTg), ^^1^71^ ^SRr ¥-f>}3, ^r-8- 

«r7fl ^nf. oj ^ o. sj^^o^ *>(Tm-Tg = T)7]- <t*V^ <M^tr ^] (power H 

<55> olfr|*l- ^)c^^l(12)o] ^2]-^ #^3H ^- 7]7l^ 7M It-^-i: ^^^>7l ^ 

*f°i ci^Ei(i6)^ wn^n^ ^*Rr 4^niEKi2)^; *\*}% 

*)] 91^(16)^- £<?)#*7)(8)sl <§r^<5Rr -gr£74]#7](13)sl-; ^ < y^-^7l^ -R- 

£^711- o^SHr ^HM ^MS^Hir ^*Rr ^-^7ll^7l(14)^ 

^nlEi(12)^ #^€4^4 ^7flA7l(14)^ #^^41" ^*M*Rr X^^el7l(ll) 
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< 56 > £ 3^. <i*> ^3.9] (Simulation) ^S.o)z\. s. 3°fl & 

^Tfl^H^ 5)^%^ £a2f 2]^i^(R. P. M)« 
<57> <l*r7r £^*Rr ^ 7>AJ-^ *fl^^^ ^tifl, 71 ti, Ei^, Ajjr 

^ B^/Al^ Cflo]E^ H^^^L^ <g*><>] ^Tll, ^- l^^l- ^7i%V, ^A>^ 

^ 7l«.7^^s. ^Ah^H ^(Tr)s>JI o^H w. Sfl °1 3. Ja^^db)^- 3^2- <I 
(Tm)# ^*Vcf(Ta). 1*1~& £^Hr ^fe ^(power)^ ^ ^^7l 7> 

^£(A)ol^. o] 7Hr£» ^£7> slJi ol ^-g-t^ 71 elS. $ 

^1^*V ^*oJ TllAV^ell- Ol-g-^H 1^ <^ 7H ^-Aj^-o. 

^el^l £l*H Tll^^Jl, ^Aj^o.^ <y3*H Al^eilo] 

Ai 4i^B^H(20)7> S^r ^H^KlOHH^ ^<?1^(T ref; Torque reference) 

^ Ar^£^ v *l(AT0)3^r ^^^(MASCON)^^-l- ^^Hr ^iLofl ^ 

*1 (notch)!- S^M-E 

<58> ^. l^^g. olEl*}. Al^A| ti ) Al^Efl^- o]-g-^]-0} A) ^ Wj-^-g- 

^r, ^lwlBK6)^ tfl^Hfe ^H^^r Z\jl; ^1^^(6)51- ^<?1^7l(8)« 2: 
^ ^-f^lfe 3^*1^ sfji; ^]ulE-l(6)^ ^^^^71(8)1- ^*}s) £ 
£ ^ Si ^-*>1- 7>Aj-*V <i^^.fil- -f-* (20)^.5. <8 ^ §H 

1^ ^^£^1 ^1^-i- ^ OT. °)t 37M Al^^- A^^- 5L- 7^11 
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<59> o]s> £ it^Q ^l^^ofl cfl^i-^ s.^^ ^-jis. -a^^tj.. £ 4^ <ix>2.^ a] 

SL^tt f-3.*l-H°lal, £ 5 S. 4^1 ^-^ll-elH^H Jf f^o^H 
<eo> £ 4^ <£*}3-°) Al^jj)-^^- Jio^fe t5.7}B°14. 

<61> £«8S.S} Al^ti^-g- Al^Oi] tfl*H 71^21 Al^^f A}-g-^; ^Ol^l 

1- id^Kn. ai^« 0 va^ o. 4|^^ 7-Rv*Hr ^ 

ji a] Ai^Aj^-eflo]^ #711^; ^>^^^1 ^4- 

°\] ^Al^eflolAi §> JL) T^-f-^o] o}vi ^-fofl^ T3>^e^- 2:4*Rr ^1^; PWM 

1- ^-*H ^3 Aj^eflo]^^ ^ cj-^)^; «.^7i* *(M*Kr #31*1-; 

^-r* ##«H f^^l A]^^4# ^ 7 >5>J7 UJlAil- ^j-Aj^jL A]^^5.7> 

A] ^^^1- 7^s:>al *H 4*1 AjJlAl^^olAi O.S S^eq ^ # 

Tjjsf; Al^^jiAii- 5g7f*H *JM^ ^r^*fs] <L><^ ^S}^ ^-foflfe Al^efl^- 

Jf* ^r^l-Ji 4*1 AflS a1^# Al^-tVc}. 

<62> o} 7 ]^ pWM(Pulse Width Modulator; €^4^1^71 )fe ^ ^2] £3t 

<H*Rr #*H4. ^r, 4<>1 7^1^ ?]X}3L, £371- 4 
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4*14. #71 A^V^ Al42]i»t ^^ffe 4^HH '^ol^H^ ^ olll- # 

<H <H"2 ^^SMH ji^-oi ^4g4jL 7>^# ^ ^-fofl oil- °l^B(event)4 ^. 
4. Aiq-^^L ^Hfl^^oflA-l 7^4 Aluj-^^.1 ^£)*Hr ^-Mfe ajjt ^ll^H^ 
-f-*M <^ #t41# 7i*H A]^^ Ai^oi^Hl- €^H=r 4s *H3 

<63> £ 5r £ 42] £*gS.£l a1^43!^ Al^eflo]^^- 1-3.4H°14. 

3 ^ ^ <i4^ 741^4^- c-iio]e^ ^^*i-jl 7i#*Hr #314; <i44 ^sl 

4 4*1* S^sHf}^ #7414; 3r7l4 4-¥-» ##43 #4 2,71 s]-7} ol o.t£ 

s) 4*1*1, 1^ Aj-Efl-i- ^*Rr #7414; 143 ?4l5i4 -?«fl, 4 

-g-*H 144*J-§- 7fl>£SRr #7414; 3^3, *H^, 4^ °J^*>i °1* 

741^>4fe CJ7414 3#^r5L4 7 4Ht 741^^ #7414; 143 4*1 3H4» 7-1 

-^4^*1 *}^4^r 01^^14. #4 ^71 51- c«4^-» ##44 ^71 

5*7> #£ ^-f^lfe 4*1 ^71^1- Al£*V4. 

<64> 5. 6 ^r $4*1*1 ^ #»144 £#^714 S^-Al^ l-3-4H°14. 

<65> Aj-71 ^AlA]^ ^ S^-Al^cHlA-1 <£*\ 7 \ A] ^ ( tgj A] ^ )3!f *fl^Rr 4 ^ ( 

3^4tJ)* 4fe 4^* -i^4# 4-8-4 #4. 
<66> ^ 4*1¥J44 ^^7l7i, ^^#^1 ^ ^H>^11- <3^Hr #7114; ^H-M«14 
44^*ti?b§: ^4-b #7414; ^4*1(CC0S)« ^(Normal )S. a]^^ #t41 
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4; ^8341 71**1* «a333*ltf* -i^Hr #31^; ^\ 

91^]^ -§-«r^# ^Uj^m #31<4; sWM* 7l^fjL 2**1* # 

<6?> oj 7 H - o.^'oi5]. f-^ <g*Hl ^-^fJi 5£*r <4eM 

<68> ^Al^^l- 7)^}^ ^H^€, l^H 1-^ ^*Rr 

#*13 £<y^ £SH tfl*V^ 1*r3 ^£7> 43^- J±<^aL sa^. ^ 1 

pMi-iii €4. £Sl^(T ref: Traction reference)^ 'Ss)-^ ii*l(notchHl 

<70> ^-ofl^ ^ ^.BfSs). ^-o] ^ofl <g*H #^TT M^l^ ^ 

cfl^rH ^ St> ^«1* ^^l^AS -S:^>^L £#t>l-g~8r 
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e|^$H 

9}&Sr 5LS.T>}31, WW A>-g-^ ^7)o)lu)^l- J^a]*} ^ »OP £ £ 
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11 

^E-] ^^71^ ^m^S. ^€ ^^-^^^til^; ^38^^*1, ^#2: 

2] 

^tg^o} ^^x)<%, ^^7} * -^Ht^}- ^^^i, 
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[$^* 3] 

e^lfe ^r^7ls *H-*H ^^1^*71^ 3 Si 3 4 ^cfl^^S. 33l*Kr -a-S. 

4] 
5] 

^>7l Sj-^DlE^ -§-^^1^71^ ^S^* ^ <5}ir i^^lJl^^7lS. 
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I^t 1 * 6] 

4 1*<H1 sa°W, PC4 PLCS -§- o)*\t\6\) 3 

7] 

^ l^Hl 4tb S!»1eH *fl*Mfe 

sj-Jl; ^]tHE^ ^^1^^-711- ^ -g- ^-J7 ; °]^El4 

S^VJl, <i*>^iL4 B^iL ^ ^^m^-S. °d ^ §m Al-ireflo]^ i£B?l 

81 

7%H1 &°1*1, A o V 7) 2:^1 ^4 o.d| S .o 1 Al^o 1 l^ A>-g-<5}^ 91^]^ ^oH^ 

^I^b^o] ^ s.^o. s a>}±- ^#*l*l ^1^^. 

9] 

#7fl<2}-; ^S-EL >^*1« iife *I^Kr #7114; sM^*ll <$7] ^^ 7 4°\) 7l*XI» 
<a^^^^«a-« -S3*Hr #314; ^4<?}«14« -§-*H^ ^*Rr 
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cj-Tfl^; sH^ll- 7}^t\ZL 4ii»*Hr ^^14; *fl^-l: 4i^*}i>. 

£$«Hr £314; *fl*3, ^ ^833 4^ 5 #3* ^8*Kr 3-31*)-; 

10] 

*H 7*<H 1*}- £^5L<2l Al^^o. ^ tfl^ 7l ^.o^ a] 

M-e^l- 3^*1 3^*1 ^-¥-1- ##*Kn. ^ 

*}^r #314; Al^oi^flBl- -g^JL a1^w 0 v^ m^JSL* ^IrJi *1 q-5j.fi. 

711- *iHsHr #314; ^l^ssi*) ##*>£l a]^^4# 3§ 7 >^1- 

<*| ^^.jl 0 >id ^-fofl^ A] ^^3^1- 7^V§>J7 S.U)E^ «H 4 

S>£] n>ot i£aj^}i=. ^^-ofl^r ^3-*}3. 2LZL*\7\ «V^*>A] &0.# Al^HA^ 
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[^Jt 1 * 111 

^ XI^Hf- HH^* <y^^j7 #314; 1*^ $1*1* ^ 7 1^ 

^ 2^ o}*L* ^n^S] ^ 271^7} S) <H SU-^ *1 . 

Tjl^V^fe #7fls}-; afl^, ^1^* ^3*>^ °lt 31#*Kr ^Tfisq-; 
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[5L 2] 



23 
(5!W/51#) 
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